Elevated blood flow velocity in the anterior cerebral artery and stroke risk in sickle cell disease: extended analysis from the STOP trial.
Elevated velocity in the internal carotid artery (ICA) or middle cerebral artery (MCA), detected by transcranial Doppler (TCD) ultrasonography, predicts an increased risk of stroke in children with sickle cell disease (SCD). Although strokes also occur in an anterior cerebral artery (ACA) distribution, the significance of elevated velocity in this vessel has not been determined previously. We assessed the effect of elevated ACA velocity on stroke risk using the results of the first adequate TCD study performed on 1975 children as part of The Stroke Prevention Trial in Sickle Cell Anemia (STOP). Elevated ACA velocity (> or =170 cm/s) was associated with an increased risk of stroke (P = 0.0013) after adjusting for the ICA/MCA classification. Among subjects with normal ICA/MCA velocity, the risk of stroke was more than 10-fold greater in those with elevated compared with normal ACA velocity (2.13 and 0.20 per 100 patient-years, respectively, P < 0.001); risk more than doubled with elevated compared with normal ACA velocity in those already at high risk due to abnormal ICA/MCA findings (7.56 vs. 3.22 per 100 patient-years, P = 0.042). Few of the strokes in those with elevated ACA velocity occurred in an ACA distribution, suggesting changes in blood flow velocity in anterior vessels may be associated with diffuse arterial disease or, alternatively, manifest collateral flow from compromised middle cerebral vessels.